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(S) Process for the preparation of dehydrated compressed foodstuffs starting from freeze-dried and/or 
dried, vegetal and/or animal origin products and foodstuffs so obtained. 

@ A process for the production of compressed dehydrated foodstuffs, said process being characterized 
in that it comprises the steps of : 

a) metering the freeze-dried and/or dried, vegetal and/or animal origin products at the doses required 
for obtaining the final product desired ; 

b) dampening the starting products by means of a water/alcohol solution or by means of just alcohol, 
and/or keeping them at a temperature between 20°C and 95°C for 1 second - 10 minutes, till obtaining 
the desired plasticity, and possibly : 

b1) adding in the case of some products a foodstuffs-type thickening compound dissolved in a 
water/alcohol solution or just in alcohol, the amount added being such that the weight of the solution 
represents 1-6 % of the finished product ; 

c) compressing the product(s) at a pressure between 2 and 100 kg/cm^ and at a temperature between 
20X and 95°C for a time in the range between 1 second and 10 seconds ; and 

d) packaging the product so obtained with a high-banrier material ; 

the final product being required to have anyway a water activity value (WA) less than or equal to 0.4-0.5 ; 
as well as the products obtained directly by means of said process. 
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This invention relates to a process for the production of dried compressed foodstuffs from freeze-dried 
and/or dried veg tal and/or animal origin products, and th to the foodstuffs so obtained. 

A number of patents hav b n fil d more or less recently which are concerned with processes for obtaining 
compressed foodstuffs. 

5 For th most part of them, processes w re dealt with by which single products were mainly obtained, in 

which the starting product having quite a low dampness degree, between 1 and 5 %, was dampened again up 
to a dampness of a definitely higher value, and hence to such a plastlcization of the product that the same could 
be compressed under quite high pressure values. 

The following US patents can be mentioned among such patents: No. 3,385,715 (Ishler et al.). No. 

10 3,806,610 (Rahman), No. 3,882,253 (Schafer), No. 3,950,560 (Rahman) No. 4,096,283 (Rahman) and No. 
4,109,026 (Rahman). 

The re-dampening of the product was carried out by means of water for each one of them. 

After the compression stage, the drying of the final compressed product was necessary in order to reduce 
the residual dampness down to a value corresponding to a water activity (WA) below an acceptable value for 
15 a long term conservation product. 

Water activity represents the ratio of water vapor pressure in the substrate under examination to the pure 
water vapor pressure under the same conditions. The measurement is carried out at 25°C. 

Accordingly, such parameter represents a measure of free water in the product, I.e., the amount of water 
which is available for promoting the microbial development, enzymic activity, and so on. 
20 The present Applicant also filed the Italian Patent No. 1.219,823, wherein a process for the production of 
compressed foodstuffs is described, said process providing for both the re-dampening stage of the product, 
as a single product or as a mixture, and the final dehydration stage. 

Now it is quite evident that such Industrial process, wherein the product undergoing the process is first to 
be plastlcized so that it can undergo compression and then it is to be again taken to final dampness conditions 
25 similar to the starting conditions, turns out to be very lengthy and costly. 

Indeed, in addition to the many working stages to be provided for, resulting in the production times becom- 
ing very long, this process calls for the employment of very costly apparatus, especially as regards the final 
dehydration stage. 

On the other hand , the plasticizatlon stage of the starting product cannot be avoided, if a good result is 
30 desired in the compression stage, nor can a final product with too high a dampness cannot be accepted. If a 
product is desired which can be commercially distributed and which can be stored for a long time. 

In that situation, the Applicant has investigated a process for the production of compressed foodstuffs, 
which process can reconcile both said requirements, i.e. the requirement of having a product of the necessary 
plasticity features in the compression stage, and the requirement of obtaining, at the end of compression, a 
35 product which can be directly packaged without subjecting the same necessarily to a dehydration stage. 

These and other results are obtained, according to the present invention, by treating the product with a 
water-alcohol mixture or by means of alcohol and/or keeping the product itself at a given temperature, so as 
to realize anyway the plasticizatlon of the product without surpassing the water percentage present that would 
call for a final dehydration. 

40 Again according to this invention, the suggestion is put forward of inserting a given amount of a powder 
seasoning into the package of the compressed product, said seasoning, in addition to supplying a complete 
product, also absorbs any possible excess dampness. 

Accordingly, it is a specific object of this invention a process for the production of dehydrated compressed 
foodstuffs, said process being characterized In that it comprises the steps of: 
45 a) metering the freeze-dried and/or dried, vegetal and/or animal origin products at the doses required for 
obtaining the desired final product; 

b) plasticizing the starting products by means of a water/alcohol solution or by means of just alcohol and/or 
through heating at a temperature between 20**C and 95°C for 1 second up to 10 minutes, till the desired 
degree of plasticity is obtained; 
50 c) compressing the product(s) at a pressure between 2 and 1 00 kg/cm^, at a temperature in the range from 
20**C to 95*'C and for a time between 1 and 1 0 seconds; and 
d) packaging the product so obtained with a high-barrier material; 

th final product is to contain in any case a water activity (WA) less then or equal to 0.4-0.5. 
According to the prefenred embodiment of the process of the present invention, th following step b1) is 
55 performed after the step b): 

b1) a thickening, foodstuff-typ compound is added, said compound being dissolved in a water/alcohol sol- 
ution or just in alcohol, the addition being perfonmed in such an amount that the solution weight represents 
a percentag between 1 % and 6% of the finish d product. 
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According to a particulariy preferred embodiment of the process of this invention, if freeze-dried or dried 
vegetal and/or animal products ar employed, the plasticizatlon st p b) is canried out only on the fre ze-dried 
products, whereas the dri d products are conveyed dir ctiy to the step b1) for the addition of the thickening 
agent together with some freeze-dried products coming from the step b) which as a consequence of their own 
5 nature, require th presence of a thickening agent. 

During the packaging step d), in the case of mixtures of freeze-dried and/or dried products the seasoning 
powders are added as such and/or dried, anyway with a water activity less than or equal to 0.3. 

The plasticizatlon step b) is canried out preferably through nebulization, employing a water/alcohol mixture 
in proportions variable between 1 % water-99 % alcohol and 99 % water-1 % alcohol, and in particular with a 
10 solution of 20-30 % water/70-80 % alcohol. 

As already mentioned above, the step b) can also be carried out completely in alcohol or keeping the pro- 
ducts at a certain temperature, preferably at 85**C. 

Anyway, the step b) is to be performed under conditions which do not cause water activity in the product 
to rise beyond the value of 0.5 (value detennined at 25°C). 
15 Preferably, according to the present invention, ethyl alcohol will be employed. 

In the next step b1), in which, as already mentioned above, a water/alcohol mixture plus a thickening agent 
or just alcohol plus a thickening agent can be employed, again taking care of not surpassing the water activity 
value of 0.4-0.5, preferably maltodextrin or a glucose symp are employed as thickening agents. 

In that case, the ratio of the water-alcohol-maltodextrin solution will preferably be of 1-1-1.6. 
20 In that case also, step b1), ethyl alcohol is preferably employed. 

The packaging step is carried out preferably employing plastic materials of the composite type, containing 
a layer of EVOH or of PVDC or of A1 . 

Moreover, compressed foodstuffs obtained by means of the process disclosed above and in particular the 
products based on starting products of animal and/or vegetal origin, just freeze-dried or dried are also con- 
25 sidered as belonging in the priority rights of this invention, as well as mixtures of products that are just freeze- 
dried or just dried, or of freeze-dried and dried products, to which mixtures a powder seasoning can be added 
as such or in the dried fonm. 

Some examples of the process according to this Invention will be reported in the following just for exem- 
plification and not for limitative purposes. 

30 

EXAMPLE I 

50 g of freeze-dried green beans having 3 % dampness, are sprayed with 3-4 g of a water/alcohol 1/3 
nebulized solution and kept in a closed chamber for ten minutes. 
35 Next the product so treated is sprayed with 2.5 g of a nebulized water-alcohot-maltodextrin solution in the 
respective proportions of 1+1+1.6 for 2-10 seconds. 

The product is then transferred into a steel cell having a square base of 80 x 80 mm and a height of 200 
mm, wherein the product itself is compressed by a piston which is driven by an oleodynamic unit, at a pressure 
of 1 0-12 kg/cm2 .The product is kept under load for 2-4 seconds from the time of maximum compression. Finally, 
40 by setting the cell bottom free, the "compressed" product is taken out of the cup by means of the piston itself. 
The "compressed" product is finally packaged with materials having a high oxygen and water vapor barrier, 
in the form of a triple composite material made up of PET-A1-PE or in the form of a thermoformed co-extruded 
material of PVC-PVDC-PE. The packaging is perfomied under a controlled atmosphere. 

45 EXAMPLE II 

50 g of freeze-dried spinach having about 4 % dampness are kept at a temperature of 80°C in a closed 
chamber for 10 minutes. 

The product is then transferred into a steel cell having a square base of 80 x 80 mm and a height of 200 
50 mm, wherein the product itself is compressed by a piston which is driven by an oleodynamic unit, at a pressure 
of 10-12 kg/cm2 The product is kept under load for 2-4 seconds from the time of maximum compression. 

Finally, on setting the cell bottom free, the compressed material is extracted from the cell by means of th 
piston itself. 

The compressed material is finally packaged with material having a high oxygen and water vapor barrier, 
55 in the form of a triple composite material made up of PET-A1-PE, or of a thermofonmed co-extruded material 
of PVC-PVDC-PE. The packaging operation is carri d out under a controlled N2 atmosphere. 
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EXAMPLE III 



100 g of dried carrots with about 4 % dampness are sprayed with 4-5 g of a water-alcohol-maltodextrin 
nebulized solution in the respective proportions of 1-1-1.6 for 2-10 seconds. 
5 The product is then transfenr d in a steel cell having a square bas of 80 x 80 mnn and height 200 mm, 

and is compressed by means of a piston driven by an oleodynamic unit at a pressure od 45-50 kg/cm^. The 
product is kept under load for 4-6 seconds from the time of maximum compression. Finally, on setting the cell 
bottom free, the "compressed" product is taken out of the cell by the action of the piston itself. 

The "compressed" product is packaged with materials having a high oxygen and water vapor barrier, in 
10 the fonnri of a triple composite material made up of PET-A1 -PE or of a themnofonned co-extruded material made 
up of PVC-PVDC-PE. The packaging is carried out under a controlled N2 atmosphere. 

EXAMPLE IV 

Fraeze-drled beets 23.3 g 



15 



potato dice ) 
carrot dice ) 

onion slices ) 105.7 g 



20 celery dice ) 

precooked beans ) 



23.3 g of freeze-dried beets having about 3 % dampness are sprayed with 1 .4-1 .8 g of a 1/3 water/alcohol 
25 nebulized solution and kept in a closed chamber for 1 0 minutes. 

The product so treated is mixed with 105.7 g of dried products respectively in the proportions shown in the 
fomnulation and with 4 % max dampness. 

The mixture so obtained is contacted with 4.3 g of a 1 +1 +1 .6 water/alcohol/maltodextrin nebulized solution. 
The fresh mixture so prepared is transfenred into a steel cell having a square base, 80 x 80 mm, and of 
30 200 mm height, and said mixture is compressed by a piston driven by an oleodynamic unit at a pressure of 
35-38 kg/cm2 The product is kept under load for 2-4 seconds from the time of maximum compression. Finally, 
on setting the bottom cell free, the "compressed" product is taken out of the cell by means of the piston itself. 

The fresh mixture is packaged with materials having a high oxigen and water vapor barrier, in the fomi of 
a triple composite material made up of PVC-EVOH-PE or of a thenmoformed co-extruded material made up of 
35 PVC-PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 
After this treatment, the product shows a water activity less than or equal to 0.4. 



EXAMPLE V 



The process is carried out employing the same amounts and the same steps as those employed in the 
process fo example IV. 

Before the packaging step, 204.3 g of a seasoning mixture are added to the compressed material, said 
seasoning being based on vegetal and/or animal and/or mineral origin powders whose water activities were 
less than or equal to 0.3. 

EXAMPLE VI 



95.5 g of dried carrots-onions-celery having 4 % maximum dampness are sprayed in the proportion cor- 
responding to the formulation set forth above with 4.5 g of a nebulized 1+1+1.6 water-alcohol-maltodextrin sol- 
50 ution for 2-10 seconds. 

The mixture so prepared is transfenred into a steel cell having a square base of 80 x 80 mm and a height 
of200 mm, and said mixture is compress d by a piston driv n by an oleodynamic u nit und ra pressure of 45-50 
kg/cm2. 

The product is kept under load for 8-1 0 seconds from the time of maximum compression. Finally, on setting 
55 the cell bottom free the compressed material is taken out of the cell by the action of the piston itself. 

The compressed material is packaged with materials having a high oxygen and water vapor barrier, in the 
fomi of a triple composite material made up of PET-A1-PE or of the thenmofonmed co-extruded material made 
up of PVC-PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 
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EXAMPLE VII 

The process is carried out as disclosed in example VI, with the only difference that before the packaging 
step an amountof a seasoning mixture is added to the compressed material, said mixture being based on dried 
5 V getal and/or animal and/or min ral origin products whose amount is about equal to th amount of the starting 
product, the water activity being less than or equal to 0.3. 

EXAMPLE VIII 

10 23 g of freeze-dried green beans and 9 g of freeze-dried peas having 3 % maximum dampness are sprayed 
with 2.3 g of a nebulized water/alcohol 1+3 solution and kept in a closed chamber for 10 minutes. 

Next they are mixed with 59 g of dried potatos and with 9 g of dried carrots having 4 % maximum dampness. 
The resulting mixture is sprayed with 4 g of a 1+1+1.6 nebulized water/alcohol/maltodextrin solution. 
The mixture so prepared is transferred into a steel cell having a square base of 80 x 80 mm and of 200 
15 mm height, and it is compressed by means of a piston driven by an oleodynamic unit at a pressure of 18-20 
kg/cm2. 

The product is kept under load for 4-8 seconds from the time of maximum compression. 
Finally, by setting the cell bottom free, the compressed material is taken out of the cell by means of the 
piston itself. 

20 The product is then packaged with materials having a high oxygen and water vapor barrier, in the form of 
a triple composite material made up of PET-A1-PE or as a thenmoformed co-extruded material of PVC-PVDC- 
PE. The packaging operation is carried out under a controlled N2 atmosphere. 

EXAMPLE IX 

25 

The process is carried out as disclosed In example VIII, with the only exception that, before the packaging 
step, an amount of a seasoning mixture is added to the compressed material, said seasoning being based on 
dried vegetal and/or animal and/or mineral origin products, the amount being about equal to that of the starting 
product, with a water activity not higher than 0.3. 

30 

EXAMPLE X 

60 g of a mixture of equal portions of spinach, green beans and cauliflowers is sprayed with 4-5 g of a 
nebulized 1/3 water/alcohol solution and kept in a dosed chamber for ten minutes. 
35 The mixture so obtained is sprayed with 3-4 g of a nebulized 1+1+1.6 water/alcohol/maltodextrin solution 
for 2-10 seconds. 

The mixture so prepared is transferred into a steel cell having a square base of 80 x 80 mm and of 200 
mm height and is then compressed by a piston driven by an oleodynamic unit at a pressure of 10-15 kg/cm^. 
The product is kept under load for 2-4 seconds from the time of maximum compression. Finally, by setting the 
40 cell bottom free, the "compressed" product is taken out of the cell by the action of said piston itself. 

The compressed material is packaged with a material having a high oxygen and water vapor barrier, in the 
form of a triple composite material made up of PVC-EVOH-PE or with a thermofonned co-extruded material 
made up of PVC-PVDC-PE. The packaging operation is perfonmed under a controlled N2 atmosphere. 

45 EXAMPLE XI 

The process is carried as disclosed in example X with the only exception that before the packaging step, 
an amount of a seasoning mixture is added to the compressed material, said mixture being based on dried 
vegetal and/or animal and/or mineral origin products, said amount being about equal to the amountof the start- 
50 ing product, with a water activity lower than 0.3. 

EXAMPLE XII 

80 g of freeze-<Jried meat dice with about 3 % dampness is sprayed with 6-8 g of a nebulized 1/3 
55 water/alcohol solution and kept in a closed chamber for 10 minutes. 

The product so plasticlzed is sprayed with 3-4 g of a 1+1+1.6 water/alcohol/maltodextrin solution for 2-10 
seconds. 

The product so treated is transfenred into a steel cell having a square base of 80 x 80 mm and of 200 mm 
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height and is then compressed by a piston driven by anoleodynamic unit at a pressure of 35-40 kg/cm2. 

Th product is kept under load for 6-8 seconds from the tim of maximum compression. 

Finally, by setting the cell bottom free, the compressed product Is taken out of the cell by the action of the 
piston itself. 

The product is packaged with materials showing a high oxygen and water vapor banri r, in the fonm of a 
triple composite material made up of PET-A1 -PE or of a themioformed co-extruded material of PVC-PVDC-PE. 
The packaping operation is performed under a controlled N2 atmosphere. 

This invention has been disclosed just for illustrative purposes according to some preferred embodiments 
of the same, but it is to be understood that modification and/or changes can be introduced by those who are 
skilled in the art without departing from the spirit and scope of the invention for which a priority right is claimed. 

Claims 

1. A process for the production of compressed dehydrated foodstuffs starting from freeze-dried and/or dried 
vegetal and/or animal origin products, said process being characterized in that it comprises the steps of: 

a) metering the freeze-dried and/or dried vegetal and/or animal origin products at the doses required 
for obtaining the final product desired; 

b) plasticizing the starting products by means of a water/alcohol solution or by means of just alcohol 
and/or keeping them at a temperature between 20°C and 95°C for a time in the range from 1 second 
to 10 minutes, till obtaining the desired plasticity; 

c) compressing the product(s) at a pressure between 2 and 1 00 kg/cm^, at a temperature between 20°C 
and 95°Cfora time between 1 and 10 seconds; and 

d) packaging the product so obtained employing a high-barrier material; 

the final product being required to have a water activity value (WA) less than or equal to 0.4-0.5. 

2. A process according to claim 1 , characterized in that the following step b1 ) is perfonned just after step b): 

b1 ) adding a foodstuff-type thickening compound, dissolved in a water/alcohol solution or just in alcohol, 
in such an amount that the weight of the solution represents a weight percentage between 1 and 6 % 
of the finished product. 

3. A process according to claim 2, characterized in that in the case of freeze-dried and dried vegetal and/or 
animal products, the plasticizing step b) is carried out only on the freeze-dried products, whereas the dried 
products are conveyed directly to the step b1) in which the thickening agent is added, during which step 
they are mixed with some of the freeze-dried products coming from the step b) that, due to their own nature, 
require a thickening agent for becoming amalgamated. 

4. A process according to anyone of the preceding claims, characterized in that during the packaging step 
d), in the case of mixtures of freeze-dried and/or dried products, the seasoning powders are added as such 
and/or in the form of dried powders, but anyway with a water activity less than or equal to 0.3. 

5. A process according to anyone of the preceding claims, characterized in that the dampening step b) is 
canied out through nebulization. 

6. A process according to anyone of the preceding claims, characterized in that the dampening step b) is 
canned out employing a water/alcohol mixture in proportions variable between 1 % water-99 % alcohol 
and 99 % water-1 % alcohol. 

7. A process according to claim 6, characterized in that the step b) is earned out employing a solution com- 
prising 20-30 % water and 70-80 % alcohol. 

8. A process according to anyone of the preceding claims, characterized in that said step b) is perform d 
employing just ethyl alcohol or a water solution of the same. 

9. A process according to anyone of the preceding claims 1 -4. characterized in that step b) is performed by 
keeping the products at a temperature between 20^C and 95°C for a time between 1 second and 10 
minutes. 
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10. A process according to anyone of the preceding claims 2-9, characterized in that maltodextrin is employed 
as a thickening agent in said st p b1). 

11. A process according to claim 10, characterized in that said step b1) is perfonned employing a 1/1/1.6 
5 water/alchol/maltodextrin solution. 

12. A process according to anyone of the preceding claims 2-9, characterized in that a glucose syrup is 
employed as the thickening agent in said step b1). 

10 13. A process according to anyone of the preceding claims 2-12, characterized in that ethyl alcohol is 
employed, as such or as a water solution in addition to the thickening agent in said step b1). 

14. A process according to anyone of the preceding claims, characterized in that the packaging step d) is car- 
ried out employing composite plastic materials containg an EVOH or a PVDC or an aluminium layer. 

15 

15. Compressed dehydrated foodstuffs obtained according to the process of anyone of the preceding claims, 
said foodstuffs being based on freeze-dried and/or dried animal and/or vegetal origin products as single 
products or as a mixture. 

20 16. Foodstuffs according to claim 15, characterized in that a powder seasoning is added as such and/or as a 
dried powder to said mixtures, but not to surpass a water activity value of 0.3. 
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Description 

This invention relates to a process for the production of dried compressed foodstuffs from freeze-drled 
and/or dried vegetal and/or animal origin products. 
5 A number of patents have been filed more or less recently which are concerned with processes for 
obtaining compressed foodstuffs. 

For the most part of them, processes were dealt with by which single products were mainly obtained, In 
which the starting product having quite a low dampness degree, between 1 and 5 %, was dampened again 
up to a dampness of a definitely higher value, and hence to such a plasticization of the product that the 
70 same could be compressed under quite high pressure values. 

The following US patents can be mentioned among such patents: No. 3,385,715 (Ishler et al.), No. 
3,806,610 (Rahman), No. 3,882,253 (Schafer). No. 3,950,560 (Rahman) No. 4,096,283 (Rahman) and No. 
4,109,026 (Rahman). 

7he re-dampening of the product was carried out by means of water for each one of them. 
75 After the compression stage, the drying of the final compressed product was necessary in order to 
reduce the residual dampness down to a value corresponding to a water activity (WA) below an acceptable 
value for a long term conservation product. 

Water activity represents the ratio of water vapor pressure in the substrate under examination to the 
pure water vapor pressure under the same conditions. The measurement is carried out at 25 *C. 
20 Accordingly, such parameter represents a measure of free water in the product, i.e., the amount of 
water which is available for promoting the microbial development, enzymic activity, and so on. 

The present Applicant also filed the Italian Patent No. 1.219,823, wherein a process for the production 
of compressed foodstuffs is described, said process providing for both the re-dampening stage of the 
product, as a single product or as a mixture, and the final dehydration stage. 
25 Now it is quite evident that such industrial process, wherein the product undergoing the process is first 
to be plasticized so that it can undergo compression and then it is to be again taken to final dampness 
conditions similar to the starting conditions, turns out to be very lengthy and costly. 

Indeed, in addition to the many working stages to be provided for, resulting in the production times 
becoming very long, this process calls for the employment of very costly apparatus, especially as regards 
30 the final dehydration stage. 

On the other hand , the plasticization stage of the starting product cannot be avoided, if a good result is 
desired in the compression stage, nor can a final product with too high a dampness cannot be accepted, if 
a product is desired which can be commercially distributed and which can be stored for a long time. 

In that situation, the Applicant has investigated a process for the production of compressed foodstuffs, 
35 which process can reconcile both said requirements, i.e. the requirement of having a product of the 
necessary plasticity features in the compression stage, and the requirement of obtaining, at the end of 
compression, a product which can be directly packaged without subjecting the same necessarily to a 
dehydration stage. 

These and other results are obtained, according to the present invention, by treating the product with a 
40 water-alcohol mixture or by means of alcohol and/or keeping the product itself at a given temperature, so as 
to realize anyway the plasticization of the product without surpassing the water percentage present that 
would call for a final dehydration. 

Again according to this invention, the suggestion is put fonA^ard of Inserting a given amount of a powder 
seasoning into the package of the compressed product, said seasoning, in addition to supplying a complete 
45 product, also absorbs any possible excess dampness. 

Accordingly, it is a specific object of this invention a process for the production of dehydrated 
compressed foodstuffs, comprising the steps of: 

a) metering the freeze-dried and/or dried, vegetal and/or animal origin products at the doses required for 
obtaining the desired final product; 
50 b) plasticizing the starting products by means of a water/alcohol solution or by means of just alcohol 
and/or through heating at a temperature between 20 and 95 for 1 second up to 10 minutes, till the 
desired degree of plasticity is obtained; 

b1) adding a thickening, foodstuff-type compound, said compound being dissolved in a water/alcohol 
solution or just in alcohol, the addition being performed in such an amount that the solution weight 
55 represents a percentage between 1% and 6% of the finished product; 

c) compressing the product(s) at a pressure between 2 and 100 kg/cm^, at a temperature in the range 
from 20 • C to 95 ° C and for a time between 1 and 10 seconds; and 
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d) packaging the product so obtained with a high-barrier material: 
the final product is to contain in any case a water activity (WA) less then or equal to 0.4-0.5. 

According to a particularly preferred embodiment of the process of this invention, if freeze-dried or 
dried vegetal and/or animal products are employed, the plasticization step b) is carried out only on the 
5 freeze-dried products, whereas the dried products are conveyed directly to the step b1) for the addition of 
the thickening agent together with some freeze-dried products coming from the step b) which as a 
consequence of their own nature, require the presence of a thickening agent. 

During the packaging step d), in the case of mixtures of freeze-dried and/or dried products the 
seasoning powders are added as such and/or dried, anyway with a water activity less than or equal to 0.3. 
70 The plasticization step b) is carried out preferably through nebulization, employing a water/alcohol 
mixture in proportions variable between 1 % water-99 % alcohol and 99 % water-1 % alcohol, and in 
particular with a solution of 20-30 % water/70-80 % alcohol. 

As already mentioned above, the step b) can also be carried out completely in alcohol or keeping the 
products at a certain temperature, preferably at 85 'C. 
75 Anyway, the step b) is to be performed under conditions which do not cause water activity in the 
product to rise beyond the value of 0.5 (value determined at 25* C). 

Preferably, according to the present invention, ethyl alcohol will be employed. 

In the next step b1), in which, as already mentioned above, a water/alcohol mixture plus a thickening 
agent or just alcohol plus a thickening agent can be employed, again taking care of not surpassing the 
20 water activity value of 0.4-0.5, preferably maltodextrin or a glucose syrup are employed as thickening 
agents. 

In that case, the ratio of the water-alcohol-maltodextrin solution will preferably be of 1-1-1.6. 
In that case also, step b1), ethyl alcohol is preferably employed. 

The packaging step Is carried out preferably employing plastic materials of the composite type. 
25 containing a layer of EVOH or of PVDC or of A1 . 

Some examples of the process according to this invention will be reported in the following just for 
exemplification and not for limitative purposes. 

EXAMPLE I 

30 

50 g of freeze-dried green beans having 3 % dampness, are sprayed with 3-4 g of a water/alcohol 1/3 
nebulized solution and kept in a closed chamber for ten minutes. 

Next the product so treated is sprayed with 2.5 g of a nebulized water-alcohol-maltodextrin solution in 
the respective proportions of 1 + 1 +1.6 for 2-10 seconds. 
35 The product is then transferred into a steel cell having a square base of 80 x 80 mm and a height of 
200 mm, wherein the product itself is compressed by a piston which is driven by an oleodynamic unit, at a 
pressure of 10-12 kg/cm^. The product is kept under load for 2-4 seconds from the time of maximum 
compression. Finally, by setting the cell bottom free, the "compressed" product is taken out of the cup by 
means of the piston itself. 

40 The "compressed" product is finally packaged with materials having a high oxygen and water vapor 
barrier, in the form of a triple composite material made up of PET-A1-PE or in the form of a thermoformed 
co-extruded material of PVC-PVDC-PE. The packaging is performed under a controlled N2 atmosphere. 

EXAMPLE II 

45 

50 g of freeze-dried spinach having about 4 % dampness are kept at a temperature of 80* C in a 
closed chamber for 10 minutes. 

The product is then transferred into a steel cell having a square base of 80 x 80 mm and a height of 
200 mm, wherein the product itself is compressed by a piston which is driven by an oleodynamic unit, at a 
50 pressure of 10-12 kg/cm^. The product is kept under load for 2-4 seconds from the time of maximum 
compression. 

Finally, on setting the ceil bottom free, the compressed material is extracted from the cell by means of 
the piston itself. 

The compressed material is finally packaged with material having a high oxygen and water vapor 
55 barrier, in the form of a triple composite material made up of PET-A1-PE, or of a thermoformed co-extruded 
material of PVC-PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 



3 



EP 0 481 923 B1 



EXAMPLE til 



10 



100 g of dried carrots with about 4 % dampness are sprayed with 4-5 g of a water-alcohol-maltodextrin 
nebulized solution in the respective proportions of 1-1-1.6 for 2-10 seconds. 

The product is then transferred in a steel cell having a square base of 80 x 80 mnn and height 200 mm, 
and is compressed by means of a piston driven by an oleodynamic unit at a pressure od 45-50 kg/cm^. The 
product Is kept under load for 4-6 seconds from the time of maximum compression. Finally, on setting the 
cell bottom free, the "compressed" product is taken out of the cell by the action of the piston itself. 

The "compressed" product is packaged with materials having a high oxygen and water vapor barrier, in 
the form of a triple composite material made up of PET-A1-PE or of a thermoformed co-extruded material 
made up of PVC-PVDC-PE. The packaging is carried out under a controlled N2 atmosphere. 



EXAMPLE IV 



75 



20 



Frseze-dried beets 
potato dice 
carrot dice 
onion slices 
celery dice 
precooked beans 



23.3 g 



105.7 g 



25 



23.3 g of freeze-dried beets having about 3 % dampness are sprayed with 1.4-1.8 g of a 1/3 
water/alcohol nebulized solution and kept in a closed chamber for 10 minutes. 

The product so treated is mixed with 105.7 g of dried products respectively in the proportions shown in 
30 the formulation and with 4 % max dampness. 

The mixture so obtained is contacted with' 4.3 g of a 1+1+1.6 water/alcohol/maltodextrin nebulized 
solution. 

The fresh mixture so prepared is transferred into a steel cell having a square base, 80 x 80 mm, and of 
200 mm height, and said mixture is compressed by a piston driven by an oleodynamic unit at a pressure of 
35 35-38 kg/cm2. The product is kept under load for 2-4 seconds from the time of maximum compression. 
Finally, on setting the bottom cell free, the "compressed" product is taken out of the cell by means of the 
piston itself. 

The fresh mixture is packaged with materials having a high oxigen and water vapor barrier, in the form 
of a triple composite material made up of PVC-EVOH-PE or of a thermoformed co-extruded material made 
40 up of PVC-PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 
After this treatment, the product shows a water activity less than or equal to 0.4. 



EXAMPLE V 



45 The process is carried out employing the same amounts and the same steps as those employed In the 
process fo example IV. 

Before the packaging step, 204.3 g of a seasoning mixture are added to the compressed material, said 
seasoning being based on vegetal and/or animal and/or mineral origin powders whose water activities were 
less than or equal to 0.3. 

50 

EXAMPLE VI 



95.5 g of dried carrots-onions-celery having 4 % maximum dampness are sprayed in the proportion 
corresponding to the formulation set forth above with 4.5 g of a nebulized 1+1+1.6 water-alcohol- 
55 maltodextrin solution for 2-10 seconds. 

The mixture so prepared is transferred into a steel cell having a square base of 80 x 80 mm and a 
height of 200 mm. and said mixture Is compressed by a piston driven by an oleodynamic unit under a 
pressure of 45-50 kg/cm^. 
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The product is kept under load for 8-10 seconds from the time of maximum compression. Finally, on 
setting the cell bottom free the compressed material is taken out of the cell by the action of the piston itself. 

The compressed material is packaged with materials having a high oxygen and water vapor barrier, in 
the form of a triple composite material made up of PET-A1-PE or of the thermoformed co-extruded material 
5 made up of PVC-PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 

EXAMPLE VII 

The process is carried out as disclosed in example VI, with the only difference that before the 
70 packaging step an amount of a seasoning mixture is added to the compressed material, said mixture being 
based on dried vegetal and/or animal and/or mineral origin products whose amount is about equal to the 
amount of the starting product, the water activity being less than or equal to 0.3. 

EXAMPLE VIII 

15 

23 g of freeze-dried green beans and 9 g of freeze-dried peas having 3 % maximum dampness are 
sprayed with 2.3 g of a nebulized water/alcohol 1 +3 solution and kept in a closed chamber for 10 minutes. 

Next they are mixed with 59 g of dried potatos and with 9 g of dried carrots having 4 % maximum 
dampness. 

20 The resulting mixture is sprayed with 4 g of a 1 + 1 + 1.6 nebulized water/alcohol/maltodextrin solution. 

The mixture so prepared is transferred into a steel cell having a square base of 80 x 80 mm and of 200 
mm height, and it Is compressed by means of a piston driven by an oleodynamic unit at a pressure of 18- 
20 kg/cm^. 

The product Is kept under load for 4-8 seconds from the time of maximum compression. 
25 Finally, by setting the cell bottom free, the compressed material is taken out of the cell by means of the 
piston itself. 

The product is then packaged with materials having a high oxygen and water vapor barrier, in the form 
of a triple composite material made up of PET-A1-PE or as a thermoformed co-extruded material of PVC- 
PVDC-PE. The packaging operation is carried out under a controlled N2 atmosphere. 

30 

EXAMPLE IX 

The process is carried out as disclosed in example VIII, with the only exception that, before the 
packaging step, an amount of a seasoning mixture is added to the compressed material, said seasoning 
35 being based on dried vegetal and/or animal and/or mineral origin products, the amount being about equal to 
that of the starting product, with a water activity not higher than 0.3. 

EXAMPLE X 

40 60 g of a mixture of equal portions of spinach, green beans and cauliflowers is sprayed with 4-5 g of a 
nebulized 1/3 water/alcohol solution and kept in a closed chamber for ten minutes. 

The mixture so obtained is sprayed with 3-4 g of a nebulized 1+1+1.6 water/alcohol/maltodextrin 
solution for 2-10 seconds. 

The mixture so prepared is transferred into a steel cell having a square base of 80 x 80 mm and of 200 
45 mm height and is then compressed by a piston driven by an oleodynamic unit at a pressure of 10-15 
kg/cm^. The product is kept under load for 2-4 seconds from the time of maximum compression. Finally, by 
setting the cell bottom free, the "compressed" product is taken out of the cell by the action of said piston 
itself. 

The compressed material Is packaged with a material having a high oxygen and water vapor barrier, in 
50 the form of a triple composite material made up of PVC-EVOH-PE or with a thermoformed co-extruded 
material made up of PVC-PVDC-PE. The packaging operation is performed under a controlled N2 
atmosphere. 

EXAMPLE XI 

56 

The process is carried as disclosed in example X with the only exception that before the packaging 
step, an amount of a seasoning mixture is added to the compressed material, said mixture being based on 
dried vegetal and/or animal and/or mineral origin products, said amount being about equal to the amount of 
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the starting product, with a water activity lower than 0.3. 
EXAMPLE XII 

5 80 g of freeze-dried meat dice with about 3 % dannpness is sprayed with 6-8 g of a nebulized 1/3 
water/alcohol solution and kept in a closed chamber for 10 minutes. 

The product so plasticized is sprayed with 3-4 g of a 1 + 1 + 1.6 water/alcohol/maltodextrin solution for 2- 
10 seconds. 

The product so treated is transferred into a steel cell having a square base of 80 x 80 mm and of 200 
10 mm height and is then compressed by a piston driven by an oleodynamic unit at a pressure of 35-40 
kg/cm^. 

The product is kept under load for 6-8 seconds from the time of maximum compression. 
Finally, by setting the cell bottom free, the compressed product is taken out of the cell by the action of 
the piston itself. 

75 The product is packaged with materials showing a high oxygen and water vapor barrier, in the form of a 
triple composite material made up of PET-A1-PE or of a thermoformed co-extruded material of PVC-PVDC- 
PE. The packaging operation is performed under a controlled N2 atmosphere. 

This invention has been disclosed just for illustrative purposes according to some preferred embodi- 
ments of the same. 

20 

Claims 

1. A process for the production of compressed dehydrated foodstuffs starting from freeze-dried and/or 
dried products from vegetal and/or animal origin, said process comprising the steps of: 

25 a) metering the freeze-dried and/or dried vegetal and/or animal origin products at the doses required 

for obtaining the final product desired; 

b) plasticizing the starting products by means of a water/alcohol solution or by means of just alcohol 
and/or keeping them at a temperature between 20 'C and 95 *C for a time in the range from 1 
second to 10 minutes, till obtaining the desired plasticity; 

30 b1) adding a foodstuff-type thickening compound, dissolved in a water/alcohol solution or just In 

alcohol, in such an amount that the weight of the solution represents a weight percentage between 1 
and 6% of the finished product; 

c) compressing the product(s) at a pressure between 2 and 1O0 kg/cm^, at a temperature between 
20 • C and 95 • C for a time between 1 and 10 seconds; and 

35 d) packaging the product so obtained employing a high-barrier material; 

the final product being required to have a water activity value (WA) less than or equal to 0.4-0.5. 

2. A process according to claim 1, characterized in that in the case of freeze-dried and dried products 
from vegetal and/or animal origin, the plasticizing step b) is carried out only on the freeze-dried 

40 products, whereas the dried products are conveyed directly to the step b1) in which the thickening 
agent is added, during which step they are mixed with some of the freeze-dried products coming from 
the step b) that, due to their own nature, require a thickening agent for becoming amalgamated. 

3. A process according to anyone of the preceding claims, characterized in that during the packaging step 
45 6), in the case of mixtures of freeze-dried and/or dried products, the seasoning powders are added as 

such and/or in the form of dried powders, but anyway with a water activity less than or equal to 0.3. 

4. A process according to anyone of the preceding claims, characterized in that the dampening step b) is 
carried out through nebulization. 

50 

5. A process according to anyone of the preceding claims, characterized in that the dampening step b) is 
carried out employing a water/alcohol mixture in proportions variable between 1% water-99% and 99% 
water-1% alcohol. 

55 6. A process according to claim 6, characterized in that the step b) is carried out employing a solution 
comprising 20-30% water and 70-80% alcohol. 
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7, A process according to anyone of the preceding claims, characterized in that said step b) is performed 
employing just ethyl alcohol or a water solution of the same. 

8. A process according to anyone of the preceding claims 1-3, characterized in that step b) is performed 
6 by keeping the produce at a temperature between 20 *C and 95 for a time between 1 second and 

10 minutes. 

9, A process according to anyone of the preceding claims 1-8, characterized in that maltodextrin is 
employed as a thickening agent in said step b1). 

10 

10. A process according to claim 9, characterized in that said step b1) is performed employing a 1/1/1.6 
water/alchol/maltodextrin solution. 

11. A process according to anyone of the preceding claims 1-8, characterized in that a glucose syrup is 
15 employed as the thickening agent in said step bl). 

12, A process according to anyone of the preceding claims 1-11, characterized in that ethyl alcohol is 
employed, as such or as a water solution in addition to the thickening agent in said step bl). 

20 13. A process according to anyone of the preceding claims, characterized in that the packaging step d) is 
carried out employing composite plastic materials containing an EVOH or a PVDC or an aluminium 
layer. 

Patentanspriiche 

25 

1. Verfahren zur Hersteltung von dehydrierten gepraessten Nahrungsmittein aus gefriegetrockneten 
und/oder getrockneten Produkten tierischer Oder pflanzlicher Herkunft, das folgende Verfahrensschritte 
hat: 

a) Dosieren der gefriergetrockneten und/oder getrockneten Produkte tierischer Oder pflanzlicher 
30 Herkunft in Dosen, die zur Erhaltung des Endprodukts notwendig sind; 

b) Plastisieren der Anfangsprodukte durch eine waessrige Alkoholloesung oder das Reinalkohol 
und/oder durch Stehenlassen derselben bei einer Temperatur zwischen 20 'C und 95 'C fuer eine 
Zeitdauer von 1 Sekunde bis 10 Minuten bis zur Erreichung der gewuenschten Plastizitaet; 

bl) Zugabe einer nahrungsmittelartigen Verdichtungsverbindung, aufgeloest in einer waessrigen 
35 Alkoholloesung Oder im Reinalkohol. in einer solchen Menge, dass das Gewicht der Loesung einen 

Anteil von 1 bis 6% des Endproduktes betraegt; 

c) Pressen des bzw. der Produkt (e) mit einem Druck von 2 bis 100 kg/cm^ bei einer Temperatur 
zwischen 20 'C und 95 'C fuer eine Zeidauer von 1 bis 10 Sek und 

d) Verpackung des erhaltenen Produktes mIt Anwendung eines hochisolierenden Stoffes; 

40 wobei das Endprodukt einen Wasser-Aktivitaetwert (WA) niedriger als oder gleich 0,4-0.5 aufweisen 

soil. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, dass bei einem gefriergetrockenen und getrocke- 
nen Produkt pflanzlicher Herkunft und/oder tierischer Herkunft, der Plastisierungsschritt b) nur an der 

45 gefriergetrockenen Produkten durchgefuehrt wird, waehrend die getrockenen Produkte unmittelbar an 
den Verfahrensschritt bl) zugefuehrt werden, bei dem das Verdickungsmittel zugegeben wird, wobei 
sie mit einem Anteil der gefriergetrockenen Produkte aus dem Verfahrensschritt b) vermischt werden, 
die wegen deren Eigenbeschaffenheit zur deren Amalgamierung ein Verdickungsmittel benoetigen. 

50 3. Verfahren nach je einem der vorhergehenden Ansprueche, dadurch gekennzeichnet, dass waehrend 
des Verpackungsschrittes d), im Falle von Mischungen aus gefriergetrockenen und getrockenen 
Produkten, diesen Konditioniermittel in Form von trockenen Pulvern zugeben werden, aber Immer mit 
einer Wasser-Aktivitaet kleiner als oder gleich 0,3. 

55 4. Verfahren nach je einem der vorhergenden Ansprueche, dadurch gekennzeichnet. dass der Plastiste- 
tungsschritt b) Verneblung durchgefuehrt wird. 
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5 Verfahren nach je einem der vorhergenden Ansprueche. dadurch gekennzeichnet. dass der P astisie- 
rungsschritt b) durch Anwendung eines Wasser- und Alkohol-Mischung in einem zw.schen 1 /o Wasser 
- 99% Alkohol und 99% Wasser - 1% Alkohol veraenderlichen Verhaeltnis durchgefuehrt wird. 

6 Verfahren nach je einem der vorhergenden Ansprueche. dadurch gekennzeichnet, dass der Verfahren- 
schritt b) durch Anwendung einer 20 bis 30% Wasser und 70 bis 80% Alkohol enthaltenden Loesung 
durchgefuehrt wird. 



7. 



Verfahren nach je einem der vorhergenden Ansprueche, dadurch gekennzeichnet. dass der Verfahren- 
schritt b) durch Anwendung von Rein-Aethylalkohol Oder einer waessrigen Loesung desselben durchge- 



fuehrt wird. 



a Verfahren nach je einem der vorhergenden Ansprueche, dadurch gekennzeichnet. dass der Verfahren- 
schritt b) bei einer Temperatur zwischen 20 und 95 fuer eine Zeitdauer zwischen 1 Sekunde und 
10 Minuten durchgefuehrt wird. 

9. Verfahren nach je einem der vorhergenden Ansprueche. dadurch gekennzeichnet, dass im Verfahren- 
schritt b1) als Verdickungsmittel Maltodextrin gebraucht wird. 

10. Verfahren nach Anspruch 9 dadurch gekennzeichnet, dass der Verfahrenschritt b1) durch Anwendung 
einer Loesung von Wasser/Alkohol/Maltodextrin im Verhaeltnis von 1/1/1.6 durchgefuehrt wird. 

11. Verfahren nach je einem der vorhergehenden Ansprueche 1 bis 11, dadurch gekennzeichnet, dass im 
Verfahrenschritt b1) als Verdichtungsmittel ein Glycose-Sirup gebraucht wird. 

12 Verfahren nach je einem der vorhergehenden Ansprueche 1 bis 11, dadurch gekennzeichnet, dass Im 
Verfahrenschritt bl) zum Verdichtungsmittel der Aethylalkohol als solcher Oder als eine Wasserloesung 
desselben zugegeben wird. 

13 Verfahren nach je einem der vorhergehenden Ansprueche. dadurch gekennzeichnet. dass der Verpak- 
kungsschritt d) durch Anwendung eines ein EVOH oder ein PVDC Oder eine Aluminiumschicht 
enthaltenden Verbund-Kunststoffes durchgefuehrt wird. 



Revendications 

1, Procede de preparation d'alimentes deshydrates compresses a partir de produits d'origine animals ou 
vegetale sees ou lyophilizes, ledit procede comprenant les phases de: 

a) dosage des products d'origine vegetale ou animale lyophilises en doses necessaires pour obtenir 
le product fini desire; 

b) plastification des produits de depart au moyen d'une solution d'eau et d'alcool ou au moyen d'un 
alcool pur et/ou maintenant les memes a une temperature entre 20-C et 95 -C pendant un intervalle 
de temps compris entre 1 seconde et 10 minutes au point d'en obtenir la plasticite desiree; 

bl) adjonction d^un compose d'epaississement de type de produit alimentaire. dissoudre dans une 
solution d'eau et d'alcool ou dans I'alcool pur. en quantite necessaire pour obtenir une solution 
formante 1 a 6% du produit fini; 

c) compression du ou des produit (s) a une pression entre 2 et 100 kg/cm a une temperature entre 
1 et 10 seconds et 

d) emballage du produit ainsi obtenu en employant un materiel de forte barriere; 
le produit fini devant avoir un valeur d'activit^ d'eau inferieur ou egal h 0,4-0,5. 

2. Procede selon la revendication 1, caracterise en ce que dans le cas des produits lyophilises ou sees 
d'origine animale ou vegetale. la phase b) est reaiisee seulement sur les produits lyophilises, tandis 
que les produits sees sont transportes directement a la phase bl), dans laquelle est ajonte I'agant 
d'epaississement et pendant laquelle ils sont melanges avec une partie des produits lyophilises venant 
de la phase b). qui a cause de leur nature propre necessitent d'un agant d'epaissessement pour etre 
amalgames. 
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3. Procede selon une quelconque des revendications precedantes. caracterise en ce que pendant la 
phase d'emballage d) dans le cas des melanges des prodults lyophilises et sees, les poudres de 
maturation sont ajontees comme telles et/ou en forme des poudres seches. mais en tout cas avec une 
activite d'eau inferieure ou egal k 0,3. 

4. Procede selon une quelconque des revendications precedantes, caracterise en ce que la phase de 
plastification b) est reallsee par nebulisation; 

5. Proc^d^ selon une quelconque des revendications precedantes, caracterise en ce que la phase de 
plastification b) est realisee en employant une melange d'eau et d'alcool en proportions variables entre 
1% d'eau et 99% d'alcool et 99% d'eau et 1% d'alcool. 

6. Procede selon la revendication 6, caracterise en ce que la phase b) est realisee en employant un 
solution comprenant 20-30% d'eau et 70-80% d'alcool. 

7. Procede selon une quelconque des revendications precedentes, caracterisee en ce que ladite phase b) 
est realisde en employant I'alcool ^thylique pur ou une solution acqueuse du meme. 

8. Procede selon les revendications 1-3, caracterise en ce que la phase b) est realisee en maintenant le 
produit a une temperature entre 20*0 et 95*C pour un temps entre 1 seconde et 10 minutes. 

9. Precede selon les revendications 1-8, caracterise en ce que dans ladite phase b1) maltodextrin est 
employee comme agent d'epaissessement. 

10. Precede selon la revendication 9, caracterise en ce que ladite phase b1) est realisee en epioyant une 
solution d'eau, d'alcool et de maltodextrin en rapport de 1 a 1 a 1,6. 

11. Procede selon une quelconque des revendications precedentes 1 a 8, caracterise en ce que dans 
ladite phase b1) un sirop de glucose est employe comme agant d'epaississement. 

12. Precede selon une quelconque des revendications precedentes, caracterise en ce que dans la phase 
b1) Talcool ethylique est employe comme tel ou comme une solution acqueuse en addition a I'agent 
d'epaississement. 

13. Precede selon une quelconque des revendications precedentes, caracterise en ce que ta phase 
d'emballage d) est realisee en employant materiels heteroclites containants un EVOH ou un PVDC ou 
une couche d'aluminium. 
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